INTRODUCTION
============

The increase in high-energy trauma has been causing the incidence of pelvic girdle fractures to grow.^[@r01]^ Such trauma-related conditions can be managed with orthopedic surgical treatment, and for their execution require the Kocher-Langenbeck (KL) approach.^[@r02],[@r03]^ The KL approach allows optimum exposure for some types of acetabular fracture, especially fractures that affect posterior components of this region; however, it involves risks of neurovascular injuries,2 one of which is the lesion of the medial femoral circumflex artery.^[@r04],[@r05]^ In the need for an approach to the quadratus femoris muscle mass, there is the possibility of injuring the proximal third of the MFCA, thus causing insufficient vascularization of the femoral head and consequently a picture of avascular necrosis.^[@r05]-[@r07]^ Due to the importance of the MFCA\'s role in supplying blood to the femoral head and the poor literary description of its anatomy, this study is aimed at providing an anatomical description of the proximal third of the MFCA and at suggesting data to readers to achieve greater safety in the performance of Kocher-Langenbeck approaches, targeting the preservation of the vascular supply of the femoral head and neck.

MATERIAL AND METHODS
====================

Dissections were performed on 12 cadaver hips, six of the male sex and six of the female sex, all without hip and/or pelvis fracture or surgery precedents, preserved in formaldehyde, which had red latex introduced through the femoral artery concomitant to their preparation for preservation. After measuring the cadaveric height in meters, described as measurement M, the cadaver was positioned in pronation and skin and subcutaneous tissue were removed from the gluteal region. The gluteus maximus was sectioned in the longitudinal direction in the superficial muscle plane, in order to obtain a lateral portion and another medial portion, as can be seen in [Figure 1a](#f01a){ref-type="fig"}. As a result we obtained a full view of the deep plane muscles: pear-shaped, medium sized gluteus, conjoint tendon of the gemellus superior, obturator internal and gemellus inferior muscles. We also observed the quadratus femoris and the sciatic nerve. ([Figure 1b](#f01b){ref-type="fig"})

![Superficial plane and section of the gluteus maximus. (A) medial portion. (B) lateral portion.](aob-20-021-g01a){#f01a}

![Visualization of the deep plane identifying. (A) Gluteus medius. (B) Piriformis. (C) Conjoint tendon. (D) Quadratus femoris. (E) Sciatic nerve.](aob-20-021-g01b){#f01b}

The identification of the anatomical structures was followed by the marking of the superolateral point of insertion of the quadratus femoris (PIQ). ([Figure 2](#f02){ref-type="fig"})

![Marking of the superolateral insertion point of the quadratus femoris (PIQ). (A) Conjoint tendon. (B) Quadratus femoris. (MFCA) Medial femoral circumflex artery.](aob-20-021-g02){#f02}

Adopting femoral positioning of internal rotation and neutral position in the sagittal direction, the hips were dissected up to the point of identification of the MFCA. Once this artery was identified, it was completely isolated for determination of the following parameters: angle of lateralization of the MFCA (Â), depth of the MFCA in relation to the superomedial origin of the quadratus femoris muscle (P), distance of the MFCA from the superolateral insertion of the quadratus femoris (D) ([Figures 3a](#f03a){ref-type="fig"},[b](#f03b){ref-type="fig"},[c](#f03c){ref-type="fig"}). The following parameters were used for the measurement of angle Â: long femoral axis, long axis of the MFCA and PIQ. Of depth P: line that is tangent to the posterior rim of the quadratus femoris muscle and the MFCA. Of distance D: Point PIQ and MFCA.

![Method used to measure angle Â. PIQ, Superolateral insertion point of the quadratus femoris, B) Conjoint tendon, C) Quadratus femoris, D) Long axis of the MFCA, E) Long axis of the femur.](aob-20-021-g03a){#f03a}

![Method used to measure depth P. (A) Conjoint tendon. (B) Quadratus femoris, C) Line that runs tangent to the posterior rim of the quadratus femoris. (MFCA) Medial femoral circumflex artery.](aob-20-021-g03b){#f03b}

![Method used to measure distance D. (A) Conjoint tendon. (B) Quadratus femoris. (MFCA) Medical femoral circumflex artery. (PIQ) superolateral insertion point of the quadratus femoris.](aob-20-021-g03c){#f03c}

RESULT
======

In all the studied hips, the proximal third of the MFCA, after its emergence between the adductor magnus and the iliopsoas muscle, on the posterior surface of the thigh, demonstrated the same pathway pattern: ascension and lateralization below the quadratus femoris, in the direction of the intertrochanteric line, which is tangent to the insertion of the obturator externus, having as a superficial anatomic localization reference the superolateral insertion point of the quadratus femoris (PIQ ).

The average height of the cadavers studied was 1.64 meters. The parameters measured - Â, P and D - presented few variations when compared in cadavers of the same sex, regardless of the side studied. However, in the comparison of the mean parameters between the sexes, it was noted that: male Â=43.6 degrees, female Â=38.3 degrees. Male D=6mm, female D=9.5mm. Male P=20.8 mm, female P=18.3mm.

The average values for parameters Â and P were lower in females, but parameter D was higher in females.

The results of parameters Â, P and D and of the measurement M are described in [Table 1](#t01){ref-type="table"}.

###### 

Values of the parameters: M - Height in meters of the cadaver. Â-Angle of lateralization of the MFCA; P- Depth of the MFCA in relation to the superomedial origin of the quadratus femoris; D- Distance of the MFCA from the superolateral insertion of the quadratus femoris.

                                                          
  --- ------ ------ ------- ------ ------- ------ ------- ------
                    Right   Left   Right   Left   Right   Left
  1   Fem    1.64   39      40     13      10     18      19
  2   Fem    1.56   38      37     9       10     16      18
  3   Fem    1.60   37      39     7       8      19      20
  4   Male   1.70   45      45     9       9      20      21
  5   Male   1.68   40             5       5      21      22
  6   Male   1.66   44      44     4       4      20      21

DISCUSSION
==========

Trueta et al, through a tissue slide, after angiographic preparation, of a cadaver bone, described the intraosseous vascular mesh of the femoral head, thus justifying the importance of the lateral epiphyseal retinacular branches originating from the MFCA for vascularization of the femoral head.^[@r08]^

Judet at al^[@r09]^, in a study that closely resembles the one previously described, ratifies the importance of the MFCA for the supply of blood to the femoral head, and indicates the possibility of injury to the MFCA in extensive distal capsulotomies, thus giving rise to concerns regarding iatrogenic lesionsin femoral head vascularization.

Sevitt et al.^[@r10]^, using the angiographic and histological technique, and associating 11 different types of lesion, which can affect bones, or the superior retinaculum, or the inferior retinaculum, or ligaments, confirms the vascular importance of the medial circumflex artery, yet does not mention the possibility of injury to the MFCA in the advent of the treatment.

Gautier et al.^[@r05]^, in an excellent cadaveric study, describes the anatomy of the medial circumflex artery, determining anastomoses, the protection mechanism of the MFCA, in cases of hip dislocation, by the obturator externus, and proposes a modification in the surgical approach of the KL type, at the level of the external hip rotators. This author determines the preservation of the obturator externus tendon and suggests a tenotomy safety zone of the conjoint tendon, located 1.5 cm from the intertrochanteric line, a measurement that is confirmedly safe as shown by the data obtained in this trial. However, in our study we observed that anatomically the obturator externus is located in a deep plane, below the superolateral insertion of the quadratus femoris, and that it determines a repair point at a more superficial level in the KL approach, which may contribute towards the reduction of iatrogenic lesions of the MFCA. The KL access route may cause damage to the MFCA if the surgeon does not pay attention to its anatomical topography at the level of the conjoint tendon, obliquus externus and quadratus femoris. In the literary description of the KL approach, it is mentioned that if the approach needs to be extended distally, the surgeonshould perform the de-insertion of the quadratus femoris at the trochanteric level, respecting the limit of 1 cm of approach of this musculature.^[@r11]^ However, based on the observations of this study, we noticed that the MFCA in this region can be reached at distances shorter than those currently described.

Accordingly, the authors recommend that in the performance of the KL approach, with the need for distal extension, the surgeon should disconnect the quadratus femoris muscle at the level of its origin in the ischium, taking the appropriate precautions with the sciatic nerve, which is easily identified, since in this region the MFCA is located in a deeper and lower plane, becoming less susceptible to iatrogenic lesions over the course of treatment of acetabular fractures and non-arthroplasty hip surgery.

CONCLUSION
==========

We should have the superolateral point of insertion of the quadratus femoris (PIQ) as a superficial parameter of safety for preservation of the proximal third of the MFCA.

That parameter D of the MFCA in the female sex is higher than in the male sex.

When it is necessary to extend the KL approach distally, invading the quadratus femoris, we should continue in the direction of its origin in the ischium, taking proper precautions with the sciatic nerve, as its de-insertion in the femur can injure the MFCA.
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